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QN TiN ILATIONS BETEEN STO4ATITIS PUSTULOSA CUINA-
GIOSA IN T1" I1OPE AND FOX IN DOMESTIC ANI A.LS AND

IM IANS,

__-Tieerz~liche Wochen- Professor Dr. W. Zwick, of the
. t(Berlin Week-ly on Vete- Veterniary liedieal Clinic and. 0142

Xcinary Medicine), Vol. 40, No. Institute of Animal Diseases, Cies-
52P 20' December 1924, pp. 757- sen University (Maedizinische Vaeo-
7,J1. rinaerklinik und Tierseuchen-Insti-

tut der Universitaet Giessen).

(A lecture accompanied with projected slides)
Presented at the 88th meeting of the Association
of German Natural Scientists and Physicians (Ge-
sellschaft Deutscher Naturforscher und Aerzte),
in Innsbruck.

Stornatitis pustnilosa contagiosa is a relatively rarely occurring
infcoctious disase of horses that nay be recognized by small nodules of pin-
head to pea size at the somewhat reddened and swollen mucous Lissiie of the
..OuLil. The siall nodules develop continuously until they more or less fully
cover the rnicous tissue of the lips, the corners of the lips, the gum, the
cck,eel' the tongue, especially the area of the small tongue band and the
OIatte !urace and sides of the tongue. The small nodules rapidly develop
into sm.all blisters with a clear, serum-like content. The content of these
qi.all blisters becoi'es turbid after a short period of ti.ne, thereby trons-

. ;ing the blister into a pustule. In the small blip;tcr or pustula stagc,
ulccrs develop at the blister top after the latter breaks: tho base of those
;:!isters deepens and the ulcer consists of slightly bleeding granulation
tissue. Thce ulcers heal relatively fast and leave a whitish scar which,' in

6ue course, becomes invisible. The changes in the mucous tissue are accor,-
pa:Lied by more or less pronounced swelling of the lips, the cheeks, and the
sub;-xillar lymphal nodes.-



L qiic'ly etuns o nrrm attheendof this stage. Itl othler respuCL~s,
te;,'-neral attitude of the animals is hardly affected at all. However, Lile

,(-LY t ca i moe r lssaffctd, eandn fo mth-odCILOf ti e plsov-
%lun inCthose~~:lbd eprtr of the disease.~rs i

If the process extends to the nasal ratcous ni brn. nodulc2o. on,
13,1UsIleS develop at the reddened and swollen nasal mrucous, inbanc rn th1
itiint-r suriace Of Lhe nasal wing, less often at the sidewall of the nose, imid

---).io'~always in thc vicinity of the boundary of the Zeneral cover. This
pzrPulous and pustulous inflanumation of the nose is accormpanicd by a sIW:.'-
LA'ss~y nasal discharge. Less frequently, the conjunctival Li~Src of' Liiu Cyn(s
arid cvun the cornea itself are afflicted. In addition, the descrlijd clam~-

- -ges sometimes develop at the tucous membrane of the anterior cranal auricle
nid o:- Llie va-inal lips. Furtheriuore, nodules, Small blisters, pusrulcs, et-,I

utlcers tiay develop on the skin. The skin areas affliCLed Maiy LlcI11cJL- L11C
1;-P:, tbe nasal wings, the checeks, the breast, the forearm, tlh.r. iiitzs uL.C.
a~rea. the anal area, the reproductive organs, the area of the thi?' , C'ndes-
pecielly the fetlock. The number of skin efflorescence varies withiri very
wiae limits. In some instances there are only a few single ones, &nd LLII0,
ot',ior instances they are scattered ever the entire body.

As a rutle, the course Of the disease is benign; within 10-1! dys
in nic, rnre cases after 3-4 weeks, the animal recovers. In ccctiK.cc-

diroase takes nn unfavorable, lethal course. Kiose reporLk~d reL
oui .ur- a case at the Frachner clinic.

There are divergent views among the doctors of VetorA.uary iiod .c7uC
' r--: rrI-CCL to the nature of the disease. Whcreas French C:.perLs L hLi

~.ea iorn:, t ituc ,jarosse, Leblanc, BouleY) thatE LhC d~cz'
r;~dere. n equine pox and is the Same as Lhe disease cnlled 'arc.aSLe anot

'sore heaLs' by Junner -- the cisease thaL Jenner considers as a Scc2!--u1r
o Ci~tic pox and found tobe transnittable by Lo n 1602 rnho!Lo
czt:.Llu' OICthIICk to 010 lhuian -- and whereas this diseam lliai no iili-c )L ,

* uwi~i Fzi-nce and is ui-pycalled as a 'horse pox, LLe be;n~i old nra
L- rl:i!.ffcrCLIL viewx,. In Geri-any, the disease is called 'S-O..a,1LLiS L-

.. ,...' a cr-i oriZ!nrvted by Eggclin- and "leubcr:;cr, n
ILcr i..a SUbseqcnely extended by Dteckcrl'off as Onii:

U- L. ul0SA contrziosa' since it- is not restricted, sold"l -n
L~ic.!C~; r-erees. -oclin7, and Ellenberaer gave a veryderl c.r'-

-ion or i tsnase In the year of 1l.)78. irhey also observed spun Laucour~ Lrz.r.;-
.:~:o: :Iic disezse to humans. They also sticceeded to transfer o..iiS

rLulosa zirtific:.ally to horses, cattle, hunwns, sheep, and ho-s, whcrnaS V
.. ,cepci)ilfty of goats, rabbits, rnd do-s remained an unsolved urio.
zcberg-er succeeded in transferring stomatitis to horses, to a cate, Lo

. ocp nd to a chicken; in the case oi the latter, there developed .Lpox'-
1Lk,; ra:;h it the crest.
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o f ! uinc POX< \K:.2rc lie ui ' . pc-O I~:

P j), Ii L IL C U LbIS rve( by us :-id r t:je j-c r P:.co , : ,kt:, he to.i uu -'u
" ':' ,'. 'u they !ct ni.iiclv rc ! cte d.~ ( ' t Of L"-'

*'ri.('(Lcxzr r,!co:,rndcnd the terli 'po: aflict on' fo he i.
it',.;:csL( k tit he s2iectcd thi s term to di.fereii.te tf'o'i 'C'l pox.

.'c h-o:lf ... [Batenec not coMp1leted in origiacl soucc]e

D(! Jone, reported In 19115r the results of his e:peri'.A-aLnl inv'stL- 4
on thc r.,1ltions between tC.e disease under iniscusion id pc:: in ,

-- e' :'c ia l. and .tnuins. During an outbreak of StowaLitis puS Ulosna conta-
O:,o.O1 ftriLiy horses in the ietherlands h-e also dfinitcly r!jcCCLC1 1I

yh. :-IA k, naure for the dise.ase, by statin7 that wh:ereas Lhc ortif c:il ,v,- o2
c n.a)iiity or thc variola and the vaccine to 1horses cannot be d, there

iill nothinL known about the pox transmitted to horses by natural i:.-
cct or.. Ile succeeded in transv8cCinating tl'e disease onto healthy horses,
cat'le, rabbits, and humans, whereby the $to.natitis material created tle

.. nodules nnd pustuIcs on the skin as were observed on the :-'Cous rc:.;b-
*.e of the lip. The infection ateriai employed proved to rewuai ifccVius

even nfter passage through Chamberland filters B and F. In addition, de ;On:;
:r n able to produce the syndrome of stomatitis pustulosa contagiosa in hor-
3es by the vaccine obtained from cattle. Fle also proved that the horse, thaL
Was a[_"liCted with natural stomatitis pustulota contagiosa became ir.c1,une to
th|Q vaccine. The same pox eruption could be induced in the calf and the rai-
bit Li th stornatitis maLerial and vaccine. Rabbits that were vaccinated with
tei vaccine showed an early reaction upon revaccination with storatitin nma-
tecial. Guarnieri particles could be identified in rabbits after transfer of
S Onatitis virus to the corneal tissue. De Jonz further proved that thu vac-
civ.e obtained from horse through cattle is equally suitable for creating a
pu:: vaccine for humans. and the usual revaccination reaction is shon in
hu-ans wlo were prevaccinated in this manner. The investigations of C.e Jo,'
culminate in the conclusion that equine stoatiti6 pustulosa contagiosa is
in fact the most frequently occurring form of the Jennerian equine pox.

Van Ileclsbergen also initiated studies on the relations betieen
u,:o.'a::itIs pustulosa contagiosa in horses and pox in domestic anilrIs , .nd
",,.,.,:n the various pox types in the different domestic animals. 11o confir-
::- tie f:.ndings of do Jong, and considered it likely that the viriusus fro.i
\'~riol vaccine, spontaneous cattle pox, stomatitis equi, poultry pot:, poultry

are voriations of the same original virun. Van Ileelsber-'ea suc-
, esz-tully transferred the virus of stomatitis pustulosa contagiosa froi 'Our-
• cs to chicen, and vice versa, using poultry pox mterial in the latter ca;.
u,:ckn in which pox developed at the crest following vaccination with stco-
citis tatcerial, on the other hand, were not immune against subsequent infeccion
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v , ut r poultry pox. The vaccine virus behaves differently in this coni-
nection: it securely protected the potltry against the virus of poul-ry pox

an: nitttis to a certain de.-ree. Van Hcelsbergen attributes the -.L
i'.;,lul.)-atory efCeCLiveness to it. among the viruses of the various po:: y

r NOTRREP(-DIIIRI

•i- 1. ,tmtii putls o- Fg).Pxi afatrvc

i in 't-hor- 'nto i Is is°o 2

29 Mac 1924
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fi.n diseasest i an uta c no Filo2.cao , lin ca t tcc
tagiosa in the horse nation with stonaitis virus on 24

farch 1924. Picture nt as ta en on
29 March 1924.

Toth, who was also active in studies in this field and who insti-
tutld nuaerous transfer teats, concluded that therp are near-etiological
relations between stomatitis pustulosa ontagosaa of the horse and the va-
riola vaccine whereas cattle and poultry pox are etiologically quie dlif-
fcrput diseases, and that there is no etiological relation between cattle
and sheep pox.

During March of this year, I had an opportunity to performn some
tests on a horse that was afflicted with stornatiris pustulosa conraaiosa,
at the clinic for veterinary medicine. I shall now present a brief report
aThout" these teats. The horse :hewed the usual symptoms of the disease. One
could see small, about lentil-sized nodules and puatules, that partly exhi-
bited erosions at the top', at the internal surfaces of the upper and the
lower lip, especially at the muicous membrane of the latter. The nodules,
pustules, and ulcers were found in especial abundan.e at the muicous memnbranc
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N.3. Pox in tile rabbit after Fig. 4- . Pox in the chickcii afterVflCCnnation with StOniatitis viruv vaccination with stomititis virus
oil 24 rlnrch 1924. Picture wcs on 2 April 19214. Picture was takenLzo,.on 2^1 N-arcli 1924. on 8 April 1924.j

The follow,?n-c transfer c.-perirnents were condticted wtth discased
II'OuLl MuICOlus uneibrane scraped off from this horse:

1) onto the mouthi mucous membrane of a hiorse. In this horse, onlynvery few) buL very typical, pustules developed about four Jaiys later.
2) onto tho skin of a calf. Very beautiful papellau and PUSLUUlS('~i'Jelopci in the calf 5-0 days later. They were clearly reco nizable as Do:or, -hie lb -is o tleir general appearance and the central depression.
2) the transfer tests with thle sLomatitis u,,,terial onto the, skin

0.^ Lo ru.:1.iLL have also shown positive results. The rabbits crilibited the
typ)'c~l picture for vaccination pox.

.. c(~ioi1lartificial infections -- tnvolvin.g a sheep, a ho:;, z,cw, o rbi-,a hUmiaII, and a chicken -- were pe'rformed Withl til,- :~c1
Lil -u~c~~I oLZInCd Lhrou~h tile cattle. A summary is presented beloo of
z1 po~Jive rzisfer expcrir.cnts.
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F it 7. '0 ir n. CIO- V "ace, -?CC F 11, C.. r~: :n c. .

wnataL'0- 1"'~ vl., _c

a Cal .hL Vacln Led nao i 2PJ.

0. ' il 1.41k; pita Lknon ulan on 2 Aus 1* .-

'je acci.i vo-;on ors LIe h "aI .e Ec'n C -

it',~c; L,.C.at Oil: i'tc slklin Of Lile arm; crnd ill Li. C".

c:zr r t'im lt~ and tnc throaz flrnp. Yrunoun.2tl pocks d-"lsIl all~

0, ~i~ wiLi~in 4.-6 ticys. 11hey developed especially clz.:, ill 1:1"2

V.1,Li , AL, nm LhC c'i1ehe.n. In the hum.en (I lwcve vccinc ad:.i

t2LVpTC, l po:: (11l. not Llevalop. In thts parUicular iastancc, Lti,-, L\WS

Snf sevr';:al pr*o-. vrcccnations £a.spo.Tceas recction, how-

Sof thel type'. wuilly scon Ill rivoccinntions, characteri-,od by an acce-
l~;>daraoI foriaion.

Thec tes'k nou a to verify the por: wilore of the 1rtif1.c-..all", CVrea-

t~~~caa.ThiL was a, coinplishc; by supravaccination of tL_ o ,

v.1cciic vints on the corner. o!Z a rabbit for iptfciOX ot G:Wcti 1

?~:i~S.As it is vell %nown, the Guarnicri parLiclQC Ore bo.Atly -,,anifcs-

-in rho cpicliclal cells ot the poz-virus vaccincted cornica of

rilbi c. These pa-rtic les arc considered as spec if ic f or pox. They we:e
4iidocc ldentified and thus the pox-nature of the stowntitis viruis was v1 2ri-
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. --'p.'r ' I: A L L...'. '. L . '&s r ' c c ilr..:. i V,1 1:-': ;ca n

Ilti r ilv IL'011 s,:5 of . V.:e . ( 1: 1W); Ca 1 .iv 1 ,1N on 1e,; I- 0'1 L , v. ihj -
qti" o rcr , s C;i s o; .a o=Cnts if t.', -)c,; ' ,ai i ,'r:', ).o,,, Pu!-

w,,ry V.,Icc ftnt oll . . oil-"' tlru s. ,Ill 1!szad ,'io :' ,,, he ~ p-

pc, ed two d l.y.t lur. L" 0hl; .oin 2L(on, tL s,-ould bl ;nL iio, Llhi" 1 1
:;celno r: ployed Ln t'.; ,fCur-vrcc'nation '.3 fu l; v,- V i , .'

cont~rol tvats on rnbbiLs. Tuc ra .ulL of the i'atun.y c:%:u ,'on ';i h
that reoported by vrn k-l1bcr;., .!o -S nble to eLo that a call tC 1,A
l~cen vaccA.a%(:d viLli Sco.UirLi virus hes a considercble d at 1uL:unry
aZuanWt the vaccine virus.

In the other onimals provaccinated with stomatitts rctc i.' ,
rho vaccination result was poslve, th2 frz, uinity tcst %os pcrforu:u onl.y 2
Cute 4 rmouths After the prevous vaccination. All aniimals, e.cipr the %og, fni-
led to renct to this vaccination. 4vcn in the do& tLere were only six vor.
small pustules. Accordin4 to these o.:perimnts, therefore, the sto,atitis vi-

rus oxhibitud a clear ii.muntsatory effect agaInst th.e vaccine. Tc.e follo ing
table provides a view of the immunization tests.

Inmunization tests

E::per mental Vaccination with stoma- Aftervaccination vih
animl .~titis material vaccine

Result Result
Calf '4 March 1924 + 5 April 1924, early react.
Horse 24 Ilarch 1924 + 2; July 1921- -
'abbit No. 1 4 April 1924 + 22 Hay 1924 -

1Labbit No. 2 4 April 1924 + 22 May 1921 -
Chicken 2 April 1924 + S May 1924 -

2eep April 1'24 + 26G July 1924 -
fabit No. 3 31 March 1924 + 22 Hay 1924-

RabbiLt No. 4 31 March 1924 + 22 May 1924 -
DoZ 10 April 1924 + 26 July 1924 +
Po, 14 April 1924 + 26 July 1924

The test results reported are parallel with those given Ly do Jon3,
van lleelsbertun, and partly also with those given by Toth. They show

1) that stomatitis pustulosa conta.iosa in the horse is to be con-
6idered as a pon;

2) thdt there is a close relation between this disease and cal,'Ic
pox, and, furthermore, when we consider also the results of Gins and Toyoda,
there is a close relation between the pox of the various domestic animals and
that o the human.



0, UM"; t~ L~ 1 V C i L'nu L; 0j,. c. ..10' \*.iP

LU' ;k' 11 **1 L.s',

i ':Z W';: 70 ttltC L~ CAt 8 L. cp;td Lein.-Ppt tO) SUP'NVa00 t tti pjill-

- zl i) 212 ;0. .2 O , .l L,-12fl to c,. c-rnc l LI!. U O5U 0 10OL

j L, to wLo ilbl to jdK ' A C. -.rniii. pt..-i cls, WC also t1c:n

F ~va 1 ;br:~:: ~ uQllSSinc.i ncd Wo sI2I rul.-,ion 11'LC.

paitl. -y po:and pu I ry 01 ph! 01t IIII. on1U e on V d an c C:. Oil Ll.2 OL:tor

cf2pcein11y OCC~c he ,a ab)le to provli1e renstow-.ily .yh.:% mai ty
tpoultry PON Virlib Wi~h the vr.ccinQ virus ,-TOLIL belieQvCS t'haL

cZ-tLCl 0Ad1 POUltry PO:: arc! tWO etiolo-icZlly eNiircly diff,!r IILd e-SdaS
SuL.C0 they do 1noL mutually conf'er iLx,.'unity. TLus, there 0\iOtn c ~ bc-
MCTee L11. two views. M'y cdditional tests to cffcct c larificat ion did,, nAOL so

ft' fourirdi 6u[L'iCiCetlY to permitL ne to foriT a clear opinion ror clu
thsdivuergenco of views. On 'lhe other hand, Toyoda 5k;CCQeddk " 'L te ab'

tery ul' Gins to transgrow thle poultry po:x virus throuigh the chLeCn l, thle
1:ibl,)1L in6 the auinea pig onto huans an4 sheecp. 1I.e finlds that pouIlry Pox
is traisfcrable to rabbits and guinca pigs, with the samL; .istololgical c:han-
g;,s taking place in the process as after vaccination with cattle po;x, I',
,Aiutild be noted, howevar, that Toyada could aLtAi-. only an incowmplete d,!3r-z
uL iim-inity .aainst poultry poy. with vaccinated slheep pox ly-mpiics iad vac -
cmi.,:; on theI othei: hond lie Was able to atain COMPClte irum~nity Vi ;'. 01C
pouLltry pox virus through passage in rabbits both in a child and a ch.icken.
Ir-..Un~Lty Could be also attained in the humian and in sheep by prctrC.atm-nt.

with Cattle pox 1liies against poultry pox.

If one desi res to surx~irize the resuilts of all recent tet. nth
1-CLItion 1betuwcnn the vzuoi-ous pox typ-2s, it -iay ba conclUdod thtteeare

clona.L relati-ons >.!.uwcea l~e thaCt the po-, v~it sOf thec V--r;o'iS
tIF.;e stjc canimals, p nn poutry pox and diphte!ria, arc 11oth Ing . lZ-e than

~.clvarik!L.cs of o pou; virus tat probably originnted from theU human.

t~iZu~ley ~"CC. 6-2 i-!d. VOL., (Reports ot Vetcrincry Ikteicinc), Vol. .

i2i 1. Dia,-Cke.-rhOZ'[; S2 j Tl)C.Terp (SpeciAl Patholog0y an-d
Thierapy); Bcrlin, l~92
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tb D.~ A. deJn; .'l- 1

0' ii rabbit~, an4 to idt.intify tUe Cuarnieri parricles. -
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